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WHAT IS CLAIMED IS: 

1 . An isolated nucleic acid comprising a sequence that encodes a polypeptide having 
alpha amylase activity, wherein said sequence is selected from the group consisting of: 

SEQIDNOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27,29,31,33,35, 37, 39,41, 
43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 
93, 95, 97, 99, 101, 103, 105, 107, 109, 1 1 1, 1 13, 1 15, 1 17, 1 19, 121, 123, 125, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 
167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 
203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 
239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 
275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 1, 3, 5, 
9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35, 37,39,41,43,45 ,47, 49,51,53,55,57, 
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 
107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205, 207, 209,211,213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 
251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 
287, 289, 291, 293, 295, 297, 299, over a region of at least about 100 residues, as determined 
by analysis with a sequence comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS: 1,3, 5, 9, 11, 13, 15, 17, 19,21,23,25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 
77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 
119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 
191, 193, 195, 197, 199, 201,203, 205,207,209,211,213,215,217,219, 221,223,225, 
227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 
263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 
299; and 
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sequences complementary to variants having at least about 50% homology to SEQ ID 
NOS: 1,3, 5,9, 11, 13, 15, 17, 19,21,23,25,27,29,31,33,35,37,39,41,43,45 ,47,49, 
51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 
101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 
137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 
209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 
245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 
281, 283, 285, 287, 289, 291, 293, 295, 297, 299, over a region of at least about 100 residues, 
as determined by analysis with a sequence comparison algorithm or by visual inspection. 

2. The isolated nucleic acid as claimed in claim 1, wherein the isolated nucleic acid 

comprises a complementary sequence that hybridizes under conditions of high stringency 
to a sequence selected from the group consisting of: SEQ ID NOS: 1, 3, 5, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 
65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 
109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 
181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203, 205,207, 209,211,213,215, 
217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 
253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 
289, 291, 293, 295, 297, 299, and variants having at least about 50% homology to at least 
one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 
41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 
89,91,93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 
127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 
163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 
199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 
235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 
271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299 over a region of 
at least about 100 residues, as determined by analysis with a sequence comparison 
algorithm or by visual inspection. 
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The isolated nucleic acid as claimed in claim 1, wherein the isolated nucleic acid 
comprises a complementary sequence that hybridizes under conditions of moderate 
stringency to a sequence selected from the group consisting of: SEQ ID NOS: 1, 3, 5, 9, 
1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 
105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 
141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 
177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 
213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 
249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 
285, 287, 289, 291, 293, 295, 297, 299, and variants having at least about 50% homology 
to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 
85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 1 1 1, 1 13, 1 15, 1 17, 1 19, 121, 123, 
125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 
161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 
197, 199, 201, 203, 205, 207, 209, 211,213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 
233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 
269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299 over a 
region of at least about 100 residues, as determined by analysis with a sequence 
comparison algorithm or by visual inspection. 

The isolated nucleic acid as claimed in claim 1 , wherein the isolated nucleic acid 
comprises a complementary sequence that hybridizes under conditions of low stringency 
to a sequence selected from the group consisting of: SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 
65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 
109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 
181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213, 215, 
217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 
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253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 
289, 291, 293, 295, 297, 299, and variants having at least about 50% homology to at least 
one ofSEQ IDNOS: 1,3,5, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39, 
41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 
89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 
127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 
163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 
199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 
235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 
271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299 over a region of 
at least about 100 residues, as determined by analysis with a sequence comparison 
algorithm or by visual inspection. 

5. The isolated nucleic acid as claimed in claim 1, wherein said variants have at least about 
50% homology to at least one ofSEQ IDNOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 
75, 77, 79,81,83,85,87, 89,91,93, 95,97,99, 101, 103, 105, 107, 109, 111, 113, 115, 
117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 
153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201,203, 205,207, 209,211,213,215,217,219, 221,223, 
225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 
261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 
297, 299, over a region of at least about 200 residues, as determined by analysis with a 
sequence comparison algorithm. 

6. The isolated nucleic acid according to claim 1, wherein said variants have at least about 
50% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 
75, 77, 79,81,83,85,87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 
117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 
153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213,215,217,219, 221,223, 
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225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 
261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 
297, 299 over the entire sequence. 

7. The isolated nucleic acid according to claim 1 , 2, 3, 4, 5 or 6, wherein said variants have 
at least about 55% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69,71,73, 75,77, 79,81,83,85, 87, 89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203, 205, 207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

8. The isolated nucleic acid according to claim 1, 2, 3, 4, 5 or 6, wherein said variants have 
at least about 60% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69,71,73,75, 77, 79,81,83, 85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

9. The isolated nucleic acid according to claim 1 , 2, 3, 4, 5 or 6, wherein said variants have 
at least about 65% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
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185, 187, 189, 191, 193, 195, 197, 199, 201,203,205, 207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

10. The isolated nucleic acid according to claim 1, 2, 3, 4, 5 or 6, wherein said variants have 
at least about 70% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203,205, 207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

1 1 . The isolated nucleic acid according to claim 1 , 2, 3, 4, 5 or 6, wherein said variants have 
at least about 75% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71 , 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199,201,203, 205,207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

12. The isolated nucleic acid according to claim 1, 2, 3, 4, 5 or 6, wherein said variants have 
at least about 80% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
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149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203, 205,207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

13. The isolated nucleic acid according to claim 1, 2, 3, 4, 5 or 6, wherein said variants have 
at least about 85% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 11, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69,71,73,75,77, 79, 81,83, 85, 87, 89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203, 205,207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

14. The isolated nucleic acid according to claim 1, 2, 3, 4, 5 or 6, wherein said variants have 
at least about 90% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69,71,73,75,77, 79,81,83, 85,87, 89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203, 205,207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

15. The isolated nucleic acid according to claim 1, 2, 3, 4, 5 or 6, wherein said variants have 
at least about 95% homology to at least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69,71,73,75,77, 79,81,83,85, 87, 89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 
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113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 21 1, 213, 215, 217, 219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299. 

16. The isolated nucleic acid of claim 1, wherein the sequence comparison algorithm is 
FASTA version 3.0t78 with the default parameters. 

17. An isolated nucleic acid comprising at least 10 consecutive bases of a sequence selected 
from the group consisting of: 

SEQID NOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 
39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 
89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 
129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 
165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 
201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 
237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 
273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 
1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 
53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 
101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 
137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 
173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 
209, 21 1, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 
245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 
281, 283, 285, 287, 289, 291, 293, 295, 297, 299 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by visual 
inspection; 
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sequences complementary to SEQ ID NOS: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 
71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 21 1, 213, 215, 217, 219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299; and 

sequences complementary to variants having at least about 50% homology to 
SEQ ID NOS: 1,3, 5,9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35,37,39,41,43, 
45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 
93,95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 
167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 
203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 
239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 
275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299 over a region of at least 
about 100 residues, as determined by analysis with a sequence comparison algorithm or 
by visual inspection. 



18. The isolated nucleic acid as claimed in claim 17, wherein said sequence has at least about 
50% homology to a sequence selected from the group consisting of SEQ ID NOS: 1, 3, 5, 
9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35,37,39,41,43,45 ,47, 49, 51, 53,55, 
57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 
103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 
175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 
21 1, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 
283, 285, 287, 289, 291, 293, 295, 297, 299, over a region of at least about 200 residues. 
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19. The isolated nucleic acid as claimed in claim 17, wherein said sequence has at least about 
50% homology to a sequence selected from the group consisting of SEQ ID NOS: 1, 3, 5, 
9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 39,41,43,45 ,47,49,51,53,55, 
57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 
103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 
175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207,209, 
211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 
283, 285, 287, 289, 291, 293, 295, 297, 299, over the entire sequence. 

20. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 55% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39,41,43,45,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

21. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 60% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 
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22. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 65% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

23. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 70% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97,99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

24. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 75% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199,201, 203, 
205, 207, 209, 21 1, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
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241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

25. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 80% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

26. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 85% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97,99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
205, 207, 209, 211,213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

27. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 90% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
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205, 207, 209, 21 1, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

28. The isolated nucleic acid as claimed in claim 17, 18 or 19, wherein said sequence has at 
least about 95% homology to a. sequence selected from the group consisting of SEQ ID 
NOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39,41,43,45 ,47, 
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 
133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 
169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 
205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 
241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 
277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

29. An isolated nucleic acid encoding a polypeptide selected from the group consisting of: 
polypeptides having an amino acid sequence selected from the group consisting of: 

SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 1 18, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 
158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 
192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 
296, 298; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 
2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 
166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 



PATENT 

Attorney Docket No. DIVER1 530-5 



123 

202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, over a 
region of at least about 100 residues, as determined by analysis with a sequence 
comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 112, 1 14, 1 16, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
H 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 

~ 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 

01 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; and 

sequences complementary to variants having at least about 50% homology to 
jj SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 

.1" 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 

gj 90,92,94,96,98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 

f|j 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 

K 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 

Ft! 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 

230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298 over a region of at least about 100 residues, as determined by analysis with a 
sequence comparison algorithm or by visual inspection; and 
polypeptides having at least 10 consecutive amino acids of a polypeptide having a 
sequence selected from the group consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 1 12, 1 14, 
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
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262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298. 

30. A purified polypeptide selected from the group consisting of: 

polypeptides having an amino acid sequence selected from the group consisting of: 

SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 
94, 96,98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 
168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 
206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 
242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 
278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 
2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 
166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 
202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, over a 
region of at least about 100 residues, as determined by analysis with a sequence 
comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 1 12, 1 14, 116, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; and 
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sequences complementary to variants having at least about 50% homology to 
SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20,22, 24, 26, 28,30, 32,34, 36,38,40,42, 
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 
126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 
194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 
230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298 over a region of at least about 100 residues, as determined by analysis with a 
sequence comparison algorithm or by visual inspection; and 
polypeptides having at least 10 consecutive amino acids of a polypeptide having a 
sequence selected from the group consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 1 12, 1 14, 
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298. 

3 1 . The purified polypeptide as claimed in claim 30, wherein the amino acid sequence has at 
least about 50% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 
50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 
134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 
170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 
208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 
244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 
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280, 282, 284, 286, 288, 290, 292, 294, 296, 298, over a region of at least about 200 
residues. 



32. The purified polypeptide as claimed in claim 30, wherein the amino acid sequence has at 
least about 50% homology to a sequence selected from the group consisting of SEQ ID 
NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 
50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 
134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 
170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 
208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 
244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 
280, 282, 284, 286, 288, 290, 292, 294, 296, 298, over the entire sequence. 

33. The purified polypeptide as claimed in claim 30, 31 or 32, wherein in the amino acid 
sequence has at least about 55% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 1 12, 1 14, 1 16, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 



34. The purified polypeptide as claimed in claim 30, 31 or 32, wherein the amino acid 
sequence has at least about 60% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
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196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

35. The purified polypeptide as claimed in claim 30, 31 or 32, wherein the amino acid 
sequence has at least about 65% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 1 12, 1 14, 116, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

36. The purified polypeptide as claimed in claim 30, 31 or 32, wherein the amino acid 
sequence has at least about 70% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92,94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

37. The purified polypeptide as claimed in claim 30, 31 or 32, wherein the amino acid 
sequence has at least about 75% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86,88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
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160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

38. The purified polypeptide as claimed in claim 30, 31 or 32, wherein the amino acid 
sequence has at least about 80% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88,90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

39. The purified polypeptide as claimed in claim 30, 31 or 32, wherein the amino acid 
sequence has at least about 85% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90,92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

40. The purified polypeptide as claimed in claim 30, 31 or 32, wherein the amino acid 
sequence has at least about 90% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 112, 1 14, 1 16, 118, 120, 122, 
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124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

41. The purified polypeptide as claimed in claim 30, 31 or 32, wherein the amino acid 
sequence has at least about 95% homology to a sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 1 18, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 
196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

42. A purified polypeptide as claimed in claim 30, having an amino acid sequence selected 
from the group consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 
78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208,210,212,214,216,218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; 
and sequences having at least about 50% homology to at least one of SEQ ID NOS: 2, 4, 
6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 
56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 
102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 
138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 
174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 
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212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 
248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 
284, 286, 288, 290, 292, 294, 296, 298, over the entire sequence. 

43. A purified antibody that specifically binds to a polypeptide selected from the group 
consisting of: 

polypeptides comprising an amino acid sequence selected from the group consisting of: 

SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 1 18, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 
158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 
192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 
296, 298; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 
2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 
166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 
202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, over a 
region of at least about 100 residues, as determined by analysis with a sequence 
comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
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154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; and 
sequences complementary to variants having at least about 50% homology to 
SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 
90, 92,94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 
126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 
194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 
230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298 over a region of at least about 100 residues, as determined by analysis with a 
sequence comparison algorithm or by visual inspection; and 
polypeptides having at least 10 consecutive amino acids of a polypeptide having a 
sequence selected from the group consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298. 

44. A purified antibody as claimed in claim 43, that specifically binds to a polypeptide having 
at least 10 consecutive amino acids of a polypeptide selected from the group consisting of 
SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 
46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 
94, 96, 98, 100, 102, 104, 106, 108, 110, 1 12, 1 14, 1 16, 1 18, 120, 122, 124, 126, 128, 
130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 
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166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 
204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 
240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 
276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298. 

45. The antibody of claim 43, wherein the antibodies are polyclonal. 

46. The antibody of claim 43, wherein the antibodies are monoclonal. 

47. A method of producing a polypeptide selected from the group consisting of: 
polypeptides having an amino acid sequence selected from the group consisting of: 

SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 
94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 
168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 
206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 
242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 
278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 
2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 
166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 
202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, over a 
region of at least about 100 residues, as determined by analysis with a sequence 
comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
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74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 114, 1 16, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; and 
sequences complementary to variants having at least about 50% homology to 
SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 
126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 
194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 
230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298 over a region of at least about 100 residues, as determined by analysis with a 
sequence comparison algorithm or by visual inspection; and 
polypeptides having at least 10 consecutive amino acids of a polypeptide having a 
sequence selected from the group consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 112, 1 14, 
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298; comprising the steps of introducing a nucleic acid encoding the polypeptide into a host 
cell under conditions that allow expression of the polypeptide, and recovering the 
polypeptide. 

48. A method of producing a polypeptide comprising at least 10 amino acids of a sequence 
selected from the group consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 
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26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298, comprising the steps of: introducing a nucleic acid encoding the polypeptide, 
operably linked to a promoter, into a host cell under conditions that allow expression of 
the polypeptide, and recovering the polypeptide. 

49. A method of generating a variant comprising: 

obtaining a nucleic acid comprising a polynucleotide selected from the group 
consisting of: 

SEQIDNOS: 1,3,5, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 
39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 
85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 
123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 
157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 
191, 193, 195, 197, 199, 201,203,205,207, 209,211,213,215,217,219, 221,223, 
225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 
259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 
1,3,5, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35,37, 39,41,43,45 ,47, 49, 
51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 
165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 
199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 
233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 
267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299 
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over a region of at least about 100 residues, as determined by analysis with a sequence 

comparison algorithm or by visual inspection; 

sequences complementary to SEQ IDNOS: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 
73,75,77, 79,81,83,85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 
117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 
153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213,215,217,219, 221,223, 
225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 
261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 
297, 299; and 

sequences complementary to variants having at least about 50% homology to 
SEQ ID NOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37,39,41, 
43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 
89,91,93, 95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 
125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 
159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 
193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 
227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 
261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 
295, 297, 299 over a region of at least about 100 residues, as determined by analysis 
with a sequence comparison algorithm or by visual inspection; and 

fragments comprising at least 30 consecutive nucleotides any of the foregoing 
sequences; and 

modifying one or more nucleotides in said polynucleotide to another nucleotide, 
deleting one or more nucleotides in said polynucleotide, or adding one or more 
nucleotides to said polynucleotide. 

50. The method of claim 49, wherein the modifications are introduced by a method selected 
from the group consisting of: error-prone PCR, shuffling, oligonucleotide-directed 
mutagenesis, assembly PCR, sexual PCR mutagenesis, in vivo mutagenesis, cassette 
mutagenesis, recursive ensemble mutagenesis, exponential ensemble mutagenesis, site- 
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specific mutagenesis, gene reassembly, gene site saturated mutagenesis and any 
combination of these methods. 

51. The method of claim 50, wherein the modifications are introduced by error-prone PCR. 

52. The method of claim 50, wherein the modifications are introduced by shuffling. 

53. The method of claim 50, wherein the modifications are introduced by oligonucleotide- 
directed mutagenesis. 

54. The method of claim 50, wherein the modifications are introduced by assembly PCR. 

55. The method of claim 50, wherein the modifications are introduced by sexual PCR 
mutagenesis. 

56. The method of claim 50, wherein the modifications are introduced by in vivo 
mutagenesis. 

57. The method of claim 50, wherein the modifications are introduced by cassette 
mutagenesis. 

58. The method of claim 50, wherein the modifications are introduced by recursive ensemble 
mutagenesis. 

59. The method of claim 50, wherein the modifications are introduced by exponential 
ensemble mutagenesis. 

60. The method of claim 50, wherein the modifications are introduced by site-specific 
mutagenesis. 

61. The method of claim 50, wherein the modifications are introduced by gene reassembly. 
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62. The method of claim 50, wherein the modifications are introduced by gene site saturated 
mutagenesis. 

63. A computer readable medium having stored thereon a sequence selected from the group 
consisting of: 

nucleic acid sequences of SEQ ID NOS: 1,3,5, 9, 11, 13, 15, 17, 19,21,23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 
71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 
147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 
181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 
249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 
283, 285, 287, 289, 291, 293, 295, 297, 299; 

variants of a nucleic acid sequence having at least about 50% homology to at 
least one ofSEQIDNOS: 1,3,5, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 
37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 
83, 85,87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 
121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201,203,205, 207, 209,211,213,215,217,219, 221, 
223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 
291, 293, 295, 297, 299, over a region of at least about 100 residues, as determined by 
analysis with a sequence comparison algorithm or by visual inspection; 

nucleic acid sequences complementary to SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69,71,73, 75, 77, 79,81,83, 85,87, 89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
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257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 

293, 295, 297, 299; 

nucleic acid sequences complementary to variants of nucleic acid sequences 
having at least about 50% homology to SEQ ID NOS: 1 , 3, 5, 9, 1 1 , 1 3, 1 5, 1 7, 1 9, 2 1 , 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 
111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205, 207,209,211, 
213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 
281, 283, 285, 287, 289, 291, 293, 295, 297, 299over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection; 

polypeptide sequences SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 
182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 
218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 
252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 
286, 288, 290, 292, 294, 296, 298; 

variants of polypeptide sequences having at least about 50% homology to at 
least one of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26,28, 30, 32, 34,36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 
84, 86,88, 90, 92,94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 
122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 
156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 
260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
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294, 296, 298, over a region of at least about 100 residues, as determined by analysis 

with a sequence comparison algorithm or by visual inspection; 

polypeptide sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 
112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 
184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 
222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 
258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298; and 

polypeptide sequences complementary to variants of polypeptide sequences 
having at least about 50% homology to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 
110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 
144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 
178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 
214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 
248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 
282, 284, 286, 288, 290, 292, 294, 296, 298 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection. 



64. A computer system comprising a processor and a data storage device wherein said data 
storage device has stored thereon a sequence selected from the group consisting of: 

nucleic acid sequences of SEQ ID NOS: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 
71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129; 131, 133, 135, 137, 139, 141, 143, 145, 
147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 
181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213, 
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215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 
249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 
283, 285, 287, 289, 291, 293, 295, 297, 299; 

variants of a nucleic acid sequence having at least about 50% homology to at 
least one ofSEQ IDNOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 
37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 
83,85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 
121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 
223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 
291, 293, 295, 297, 299, over a region of at least about 100 residues, as determined by 
analysis with a sequence comparison algorithm or by visual inspection; 

nucleic acid sequences complementary to SEQ ID NOS: 1, 3, 5, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69,71,73, 75, 77, 79,81,83,85,87, 89,91,93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299; 

nucleic acid sequences complementary to variants of nucleic acid sequences 
having at least about 50% homology to SEQ ID NOS: 1,3, 5, 9, 11, 13, 15, 17, 19,21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 
111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199,201,203,205,207, 209,211, 
213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 
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281, 283, 285, 287, 289, 291, 293, 295, 297, 299 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection; 

polypeptide sequences SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 1 12, 
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 
182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 
218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 
252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 
286, 288, 290, 292, 294, 296, 298; 

variants of polypeptide sequences having at least about 50% homology to at 
least one of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 
84, 86, 88, 90, 92,94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 
122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 
156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 
260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298, over a region of at least about 100 residues, as determined by analysis 
with a sequence comparison algorithm or by visual inspection; 

polypeptide sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 
112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 
184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 
222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 
258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298; and 
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polypeptide sequences complementary to variants of polypeptide sequences 
having at least about 50% homology to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 
110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 
144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 
178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 
214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 
248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 
282, 284, 286, 288, 290, 292, 294, 296, 298 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection. 

65. The computer system of claim 64, further comprising a sequence comparison algorithm and 
a data storage device having at least one reference sequence stored thereon. 

66. The computer system of claim 65, wherein the sequence comparison algorithm comprises a 
computer program which indicates polymorphisms. 

67. The computer system of claim 64, further comprising an identifier which identifies one or 
more features in said sequence. 

68. A method for comparing a first sequence to a second sequence comprising the steps of: 
reading the first sequence and the second sequence through use of a computer program 

which compares sequences; and 

determining differences between the first sequence and the second sequence with the 
computer program, wherein said first sequence is a sequence selected from the group 
consisting of: 

nucleic acid sequences of SEQ ID NOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 
71,73,75,77, 79,81,83,85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 
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147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 
181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211,213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 
249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 
283, 285, 287, 289, 291, 293, 295, 297, 299; 

variants of a nucleic acid sequence having at least about 50% homology to at 
least one of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 
83,85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115,117, 119, 
121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 21 1, 213, 215, 217, 219, 221, 
223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 
291 , 293, 295, 297, 299, over a region of at least about 100 residues, as determined by 
analysis with a sequence comparison algorithm or by visual inspection; 

nucleic acid sequences complementary to SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 

293, 295, 297, 299; 

nucleic acid sequences complementary to variants of nucleic acid sequences 
having at least about 50% homology to SEQ ID NOS: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 
111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 
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213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 
281, 283, 285, 287, 289, 291, 293, 295, 297, 299 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection; 

polypeptide sequences SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 112, 
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 
182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 
218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 
252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 
286, 288, 290, 292, 294, 296, 298; 

variants of polypeptide sequences having at least about 50% homology to at 
least one of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 
84, 86,88, 90, 92,94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 
122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 
156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 
260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298, over a region of at least about 100 residues, as determined by analysis 
with a sequence comparison algorithm or by visual inspection; 

polypeptide sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 
112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 
184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 
222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 
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258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298; and 

polypeptide sequences complementary to variants of polypeptide sequences 
having at least about 50% homology to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 
110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 
144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 
178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 

214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 

248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 

282, 284, 286, 288, 290, 292, 294, 296, 298 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection. 

69. The method of claim 68, wherein the step of determining differences between the first 
sequence and the second sequence further comprises the step of identifying polymorphisms. 

70. A method for identifying a feature in a sequence comprising the steps of: 

reading the sequence using a computer program which identifies one or more features in a 
sequence; and 

identifying one or more features in the sequence with the computer program, 

wherein the sequence is selected from the group consisting of: 

nucleic acid sequences of SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 
71,73,75,77, 79,81,83,85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 
147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 
181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 21 1, 213, 

215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 

249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 

283, 285, 287, 289, 291, 293, 295, 297, 299; 
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variants of a nucleic acid sequence having at least about 50% homology to at 
least one of SEQIDNOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 
37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 
83,85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 
121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 21 1, 213, 215, 217, 219, 221, 
223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 
291, 293, 295, 297, 299, over a region of at least about 100 residues, as determined by 
analysis with a sequence comparison algorithm or by visual inspection; 

nucleic acid sequences complementary to SEQ ID NOS: 1, 3, 5, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199, 201,203, 205,207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299; 

nucleic acid sequences complementary to variants of nucleic acid sequences 
having at least about 50% homology to SEQ ID NOS: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 
23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 
111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 
145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 
213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 
281, 283, 285, 287, 289, 291, 293, 295, 297, 299 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection; 
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polypeptide sequences SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 112, 
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 
182, 184, 186, 188, 190, 192, 194, 196, 198,202,204,206, 208,210,212,214,216, 
218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 
252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 
286, 288, 290, 292, 294, 296, 298; 

variants of polypeptide sequences having at least about 50% homology to at 
least one of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 
84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 112, 1 14, 116, 118, 120, 
122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 
156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 
260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298, over a region of at least about 100 residues, as determined by analysis 
with a sequence comparison algorithm or by visual inspection; 

polypeptide sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 
112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 
184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 
222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 
258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298; and 

polypeptide sequences complementary to variants of polypeptide sequences 
having at least about 50% homology to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
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68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 
110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 
144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 
178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 
214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 
248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 
282, 284, 286, 288, 290, 292, 294, 296, 298 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection. 



. A method of hydrolyzing a starch linkage comprising contacting a substance containing 
the starch with a polypeptide selected from the group consisting of SEQ ID NOS: 2, 4, 6, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 
104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 
140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 
176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 
214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 
250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 
286, 288, 290, 292, 294, 296, 298, and sequences substantially identical thereto, under 
conditions which facilitate the hydrolysis of the carbon-halogen linkage. 



. A method of catalyzing the breakdown of a starch, comprising the step of contacting a 
sample containing starch with a polypeptide having a sequence selected from the group 
consisting of: 

polypeptide sequences SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 
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114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 
182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 
218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 
252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 
286, 288, 290, 292, 294, 296, 298; 

variants of polypeptide sequences having at least about 50% homology to at 
least one of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 
84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 1 12, 1 14, 1 16, 118, 120, 
122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 
156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 
260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298, over a region of at least about 100 residues, as determined by analysis 
with a sequence comparison algorithm or by visual inspection; 

polypeptide sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 
18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 
112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 
184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 
222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 
258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 
294, 296, 298; and 

polypeptide sequences complementary to variants of polypeptide sequences 
having at least about 50% homology to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 
110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 
144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 
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178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 
214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 
248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 
282, 284, 286, 288, 290, 292, 294, 296, 298 over a region of at least about 100 
residues, as determined by analysis with a sequence comparison algorithm or by 
visual inspection; 

under conditions which facilitate the breakdown of the haloalkane or halocarboxylic acid. 

73. An assay for identifying functional polypeptide fragments or variants encoded by 

fragments of SEQ ID NOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35, 37, 
39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 
87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 
125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 
161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 
197, 199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 
233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 
269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299, and 
sequences having at least about 50% homology to SEQ ID NOS: 1 , 3, 5, 9, 1 1 , 1 3, 1 5, 1 7, 
19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 
111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 
147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 
183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205, 207, 209,211,213,215,217, 
219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 
255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 
291, 293, 295, 297, 299 over a region of at least about 100 residues, as determined by 
analysis with a sequence comparison algorithm or by visual inspection, which retain at 
least one property of the polypeptides of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 
150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 
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186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 
224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 
260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 
296, 298, and sequences having at least about 50% homology to SEQ ID NOS: 2, 4, 6, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 
58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 
104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 
140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 
176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 
214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 
250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 
286, 288, 290, 292, 294, 296, 298, over a region of at least about 100 residues, as 
determined by analysis with a sequence comparison algorithm or by visual inspection, 
said assay comprising the steps of: 

contacting the polypeptide of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 
28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 
76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, 
and sequences having at least about 50% homology to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 
64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 
144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 
180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 
218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 
254, 256, 258, 260, 262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 
290, 292, 294, 296, 298 over a region of at least about 100 residues, as determined by 
analysis with a sequence comparison algorithm or by visual inspection, polypeptide 
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fragments or variants encoded by SEQ ID NOS: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 
75,77, 79,81,83,85, 87, 89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 1 1 1, 1 13, 1 15, 
117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 
153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 
189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213,215,217,219, 221,223, 
225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 
261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 
297, 299, sequences having at least about 50% homology to SEQ ID NOS: 1, 3, 5, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 
61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 
107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205, 207,209,211,213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 
251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 
287, 289, 291, 293, 295, 297, 299 over a region of at least about 100 residues, as 
determined by analysis with a sequence comparison algorithm or by visual inspection, 
and sequences complementary to any of the foregoing sequences, with a substrate 
molecule under conditions which allow the particular polypeptide to function; and 

detecting either a decrease in an amount of a substrate or an increase in an amount of 
a reaction product which results from a reaction between said polypeptide and said 
substrate; wherein a decrease in the amount of the substrate or an increase in the amount 
of the reaction product is indicative of existence of the functional polypeptide. 

74. A nucleic acid probe comprising an oligonucleotide from about 10 to 50 nucleotides in 
length and having a segment of at least 10 contiguous nucleotides that is at least 50% 
complementary to a nucleic acid target region of a nucleic acid sequence selected from 
the group consisting of SEQ ID NOS.: 1,3,5, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31, 
33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 
81,83,85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 
121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 
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157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 
193, 195, 197, 199, 201, 203, 205, 207, 209, 211,213, 215, 217, 219, 221, 223, 225, 227, 
229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 
265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299; 
and which hybridizes to the nucleic acid target region under moderate to highly stringent 
conditions to form a detectable targetiprobe duplex. 

75. The probe of claim 74, wherein the oligonucleotide is DNA. 

76. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 55% complementary to the nucleic acid target 



77. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 60% complementary to the nucleic acid target 



78. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 65% complementary to the nucleic acid target 



79. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 70% complementary to the nucleic acid target 



80. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 75% complementary to the nucleic acid target 



region. 



region. 



region. 



region. 



region. 



81 . The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 80% complementary to the nucleic acid target 
region. 
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82. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 85% complementary to the nucleic acid target 



83. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 90% complementary to the nucleic acid target 



84. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is at least 95% complementary to the nucleic acid target 



85. The probe of claim 74, wherein the oligonucleotide has a segment of at least 10 
contiguous nucleotides that is fully complementary to the nucleic acid target region. 

86. The probe of claim 74, wherein the oligonucleotide is 15-50 bases in length. 

87. The probe of claim 74, wherein the probe further comprises a detectable isotopic label. 

88. The probe of claim 74, wherein the probe further comprises a detectable non-isotopic 
label selected from the group consisting of a fluorescent molecule, a chemiluminescent 
molecule, an enzyme, a cofactor, an enzyme substrate, and a hapten. 

89. The probe of claim 86, wherein the oligonucleotide has a segment of at least 15 
contiguous nucleotides that is at least 90% complementary to the nucleic acid target 
region, and which hybridizes to the nucleic acid target region under moderate to highly 
stringent conditions to form a detectable targetprobe duplex. 



region. 



region. 



region. 



90. The probe of claim 86, wherein the oligonucleotide has a segment of at least 15 

contiguous nucleotides that is at least 95% complementary to a nucleic acid target region, 
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and which hybridizes to the nucleic acid target region under moderate to highly stringent 
conditions to form a detectable targetrprobe duplex. 



91 . The probe of claim 86, wherein the oligonucleotide has a segment of at least 1 5 
contiguous nucleotides that is at least 97% complementary to a nucleic acid target region, 
and which hybridizes to the nucleic acid target region under moderate to highly stringent 
conditions to form a detectable target:probe duplex. 

92. A polynucleotide probe for isolation or identification of alpha amylase genes having a 
sequence which is the same as, or fully complementary to at least a fragment of one of 
SEQ IDNOS.: 1,3,5, 9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 39,41,43, 
45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 
93,95,97, 99, 101, 103, 105, 107, 109, 111, 1 13, 1 15, 1 17, 1 19, 121, 123, 125, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 
167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 
203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 
239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 
275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299. 

93. A protein preparation comprising a polypeptide selected from the group consisting of: 
polypeptides having an amino acid sequence selected from the group consisting of: 

SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 118, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 
158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 
192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 
296, 298; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 
2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
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52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 
166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 
202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, over a 
region of at least about 100 residues, as determined by analysis with a sequence 
comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 
74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; and 
sequences complementary to variants having at least about 50% homology to 
SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 
126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 
194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 
230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298 over a region of at least about 100 residues, as determined by analysis with a 
sequence comparison algorithm or by visual inspection; and 
polypeptides having at least 10 consecutive amino acids of a polypeptide having a 
sequence selected from the group consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 
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116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298; and 

wherein the protein preparation is a liquid. 



94. A protein preparation comprising a polypeptide selected from the group consisting of: 
polypeptides having an amino acid sequence selected from the group consisting of: 

SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 
86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 1 18, 120, 122, 
124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 
158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 
192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 
296, 298; 

variants having at least about 50% homology to at least one of SEQ ID NOS: 
2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 
132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 160, 162, 164, 
166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 
202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 264, 266, 268, 
270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298, over a 
region of at least about 100 residues, as determined by analysis with a sequence 
comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 



# 



PATENT 
Attorney Docket No. DIVER1 530-5 



158 



74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 
118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 
154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 
190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 
228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 298; and 
sequences complementary to variants having at least about 50% homology to 
SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 1 16, 1 18, 120, 122, 124, 
126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 152, 154, 156, 158, 
160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 188, 190, 192, 
194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 
230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 262, 
264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298 over a region of at least about 100 residues, as determined by analysis with a 
sequence comparison algorithm or by visual inspection; and 
polypeptides having at least 10 consecutive amino acids of a polypeptide having a 
sequence selected from the group consisting of SEQ ID NOS: 2, 4, 6, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 
72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 1 10, 1 12, 1 14, 
116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148, 150, 
152, 154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176, 178, 180, 182, 184, 186, 
188, 190, 192, 194, 196, 198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 220, 222, 224, 
226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 256, 258, 260, 
262, 264, 266, 268, 270, 272, 274, 276, 278, 280, 282, 284, 286, 288, 290, 292, 294, 296, 
298; and 

wherein the polypeptide is a solid. 



. A method for modifying small molecules, comprising the step of mixing at least 
polypeptide encoded by a polynucleotide selected from the group consisting of: 
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SEQIDNOS.: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 39,41, 
43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 
93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 
167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 
203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 
239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 
275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299; 

variants having at least about 50% homology to at least one of SEQ ID NOS.: 1, 3, 5, 
9, 11, 13, 15, 17, 19,21,23,25, 27,29,31,33,35,37,39,41,43,45,47, 49,51,53,55,57, 
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 
107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207, 209,211,213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 
251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 
287, 289, 291, 293, 295, 297, 299, over a region of at least about 100 residues, as determined 
by analysis with a sequence comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS.: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 
77, 79,81,83, 85,87, 89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 
119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 
191, 193, 195, 197, 199, 201,203,205,207, 209,211,213,215,217,219,221,223, 225, 
227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 
263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 
299; and 

sequences complementary to variants having at least about 50% homology to SEQ ID 
NOS.: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37, 39,41,43,45 ,47,49, 
51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 
101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 
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175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 
211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 
283, 285, 287, 289, 291, 293, 295, 297, 299, over a region of at least about 100 residues, as 
determined by analysis with a sequence comparison algorithm or by visual inspection; and 
fragments of any of the foregoing polypeptides; 

with at least one small molecule to produce at least one modified small molecule via at least 
one biocatalytic reaction, wherein the at least one polypeptide has alpha amylase activity. 

96. The method of claim 95, wherein the at least one polypeptide comprises a plurality of 
polypeptides and the at least one small molecule comprises a plurality of small molecules, 
whereby a plurality of modified small molecules are produced via a plurality of 
biocatalytic reactions to form a library of modified small molecules. 

97. The method of 96, further comprising the step of testing the library to determine if a 
particular modified small molecule, which exhibits a desired activity is present within the 



98. The method of claim 97 wherein the step of testing the library further comprises the steps 



systematically eliminating all but one of the biocatalytic reactions used to produce a 
portion of the plurality of the modified small molecules within the library by testing the 
portion of the modified small molecule for the presence or absence of the particular modified 
small molecule with the desired activity, and identifying a specific biocatalytic reaction 
which produces the particular modified small molecule of desired activity. 

99. The method of claim 98 wherein the specific biocatalytic reaction, which produces the 
modified small molecule of desired activity is repeated. 

100. The method of claim 93 wherein the biocatalytic reactions are conducted with a group 
of biocatalysts that react with distinct structural moieties found within the at least one small 
molecule; 



library. 



of: 
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each biocatalyst is specific for a particular structural moiety or a group of related 
structural moieties; and 

each biocatalyst reacts with a plurality of small molecules which contain the particular 
structural moiety specific to the particular biocatalyst. 

101. A cloning vector comprising a sequence that encodes a polypeptide having alpha 
amylase activity, said sequence being selected from the group consisting of: 

SEQ ID NOS.: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 
93,95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125,127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 
167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 
203, 205, 207, 209, 21 1, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 
239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 
275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299; 

variants having at least about 50% homology to at least one of SEQ ID NOS.: 1, 3, 5, 
9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 
107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 
251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 
287, 289, 291, 293, 295, 297, 299, over a region of at least about 100 residues, as determined 
by analysis with a sequence comparison algorithm or by visual inspection; 

sequences complementary to SEQ ID NOS.: 1,3,5,9, 11, 13, 15, 17, 19,21,23, 25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 
77, 79,81,83, 85, 87, 89,91,93,95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 
119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 
191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 211, 213, 215, 217, 219, 221, 223, 225, 
227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 
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263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 
299; and 

sequences complementary to variants having at least about 50% homology to SEQ ID 
NOS.: 1, 3, 5, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 
51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 

101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 
175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207, 209, 
211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 
283, 285, 287, 289, 291, 293, 295, 297, 299, over a region of at least about 100 residues, as 
determined by analysis with a sequence comparison algorithm or by visual inspection. 

102. A host cell comprising a sequence that encodes a polypeptide having alpha amylase 
activity, said sequence being selected from the group consisting of: 

SEQ ID NOS.: 1, 3, 5, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 
43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 
93, 95, 97, 99, 101, 103, 105, 107, 109, 1 1 1, 1 13, 1 15, 1 17, 1 19, 121, 123, 125, 127, 129, 
131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 
167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 
203, 205, 207, 209, 21 1, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 
239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 
275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299; 

variants having at least about 50% homology to at least one of SEQ ID NOS.: 1, 3, 5, 
9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 
107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201,203,205,207,209,211,213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 
251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 
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287, 289, 291, 293, 295, 297, 299, over a region of at least about 100 residues, as determined 
by analysis with a sequence comparison algorithm or by visual inspection; 

sequences complementary to SEQ IDNOS.: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25, 
27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 
77, 79,81,83,85, 87, 89,91,93,95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 
119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 
155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 
191, 193, 195, 197, 199, 201,203,205, 207, 209,211,213,215,217,219, 221,223, 225, 
227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 
263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 
299; and 

sequences complementary to variants having at least about 50% homology to SEQ ID 
NOS.: 1,3,5, 9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35,37, 39,41,43, 45 ,47,49, 
51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 
101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 
139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 
175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199, 201, 203, 205, 207, 209, 
211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 
247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 
283, 285, 287, 289, 291, 293, 295, 297, 299, over a region of at least about 100 residues, as 
determined by analysis with a sequence comparison algorithm or by visual inspection. 

103. An expression vector capable of replicating in a host cell comprising a polynucleotide 
having a sequence selected from the group consisting of SEQ ID NOS.: 1, 3, 5, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 1 1 1, 
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 
149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 
185, 187, 189, 191, 193, 195, 197, 199,201,203,205, 207, 209,211,213,215,217,219, 
221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 
257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 
293, 295, 297, 299, variants having at least about 50% homology to SEQ ID NOS.: 1, 3, 5, 9, 
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11, 13, 15, 17, 19,21,23, 25,27, 29,31,33,35,37, 39,41,43,45 ,47, 49,51, 53,55,57, 59, 
61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 
107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199,201,203,205,207, 209,211,213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 
251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 
287, 289, 291, 293, 295, 297, 299 over a region of at least about 100 residues, as determined 
by analysis with a sequence comparison algorithm or by visual inspection, sequences 
complementary to SEQ IDNOS.: 1,3,5,9, 11, 13, 15, 17, 19,21,23,25, 27, 29,31,33,35, 
37, 39, 41, 43, 45 ,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 
87, 89,91,93, 95,97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 
127, 129, 131, 133, 135, 137, 139, 141, 143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 
163, 165, 167, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 
199, 201, 203, 205, 207, 209, 21 1, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 
235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 
271, 273, 275, 277, 279, 281, 283, 285, 287, 289, 291, 293, 295, 297, 299, and sequences 
complementary to variants having at least about 50% homology to SEQ ID NOS.:_l, 3, 5, 9, 
11, 13, 15, 17, 19,21,23,25,27, 29,31,33,35,37,39,41,43,45 ,47, 49,51,53,55,57, 59, 
61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 
107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 139, 141, 
143, 145, 147, 149, 151, 153, 155, 157, 159, 161, 163, 165, 167, 169, 171, 173, 175, 177, 
179, 181, 183, 185, 187, 189, 191, 193, 195, 197, 199,201,203,205, 207, 209,211,213, 
215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237, 239, 241, 243, 245, 247, 249, 
251, 253, 255, 257, 259, 261, 263, 265, 267, 269, 271, 273, 275, 277, 279, 281, 283, 285, 
287, 289, 291, 293, 295, 297, 299 over a region of at least about 100 residues, as determined 
by analysis with a sequence comparison algorithm or by visual inspection, and isolated 
nucleic acids that hybridize to nucleic acids having any of the foregoing sequences under 
conditions of low, moderate and high stringency. 



104. A vector as claimed in claim 101 or 103, wherein the vector is selected from the 
group consisting of viral vectors, plasmid vectors, phage vectors, phagemid vectors, cosmids, 
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fosmids, bacteriophages, artificial chromosomes, adenovirus vectors, retroviral vectors, and 
adeno-associated viral vectors. 

105. A host cell comprising an expression vector as claimed in claim 103. 

106. A host cell as claimed in claim 47, 102, 103 or 105, wherein the host is selected from 
the group consisting of prokaryotes, eukaryotes, funguses, yeasts, plants and metabolically 
rich hosts. 

1 07. A method for liquifying a starch containing composition comprising contacting the 
starch with a polypeptide of claim 30. 

108. A liquified syrup produced by the method of claim 1 07. 

109. A liquified syrup having the oligosaccharide profile of the syrup of claim 108. 

110. A liquified syrup having the NN/MW ration of less than 2.0 at 1 8 DE and less than 
about 4.0 at 12 DE. 

111. A method for washing an object comprising contacting said object with a polypeptide 
of claim 30 under conditions sufficient for said washing. 

112. A method for textile desizing comprising contacting said textile with a polypeptide of 
claim 30 under conditions sufficient for said desizing. 

113. A method for the treatment of lignocellulosic fibers, wherein the fibers are treated 
with a polypeptide of claim 30, in an amount which is efficient for improving the fiber 
properties. 

114. A method according to claim 1 13 for enzymatic deinking of recycled paper pulp, 
wherein the polypeptide of claim 30 is applied in an amount which is efficient for effective 
deinking of the fiber surface. 
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115. A method for starch liquefaction comprising contacting said starch with with a 
polypeptide of claim 30 under conditions sufficient for said liquefaction. 

116. A detergent additive comprising with a polypeptide of claim 30. 

117. A method for producing a high-maltose or a high-glucose syrup or a mixed syrup 
comprising: 

liquefying starch using an effective amount of a polypeptide of claim 30 to obtain a soluble 
starch hydrolysate; and 

saccharifying the soluble starch hydrolysate, thereby resulting in a syrup. 

1 1 8. The method as in any of claims 1 07, 1 1 5, or 1 1 7, wherein the starch is from a material 
selected from rice, germinated rice, corn, barley, wheat, legumes and sweet potato. 

119. The method as in any of claims 107, 1 1 5, or 1 17, further comprising addition of a second 
alpha amylase or a beta amylase or a combination thereof. 

120. A method of increasing the flow of production fluids from a subterranean formation by 
removing a viscous, starch-containing, damaging fluid formed during production operations 
and found within the subterranean formation which surrounds a completed well bore 
comprising: 

allowing production fluids to flow from the well bore; 

reducing the flow of production fluids from the formation below expected flow rates; 
formulating an enzyme treatment by blending together an aqueous fluid and a polypeptide of 
claim 30; 

pumping the enzyme treatment to a desired location within the well bore; 

allowing the enzyme treatment to degrade the viscous, starch-containing, damaging 
fluid, whereby the fluid can be removed from the subterranean formation to the well surface; 
and 

wherein the enzyme treatment is effective to attack the alpha glucosidic linkages in 
the starch-containing fluid. 



